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ABSTRACT
The Upper Cretaceous Lower Tuscaloosa Formation has been a major
hydrocarbon producer in southwest Mississippi since the 1940s, with discovered oil
reserves in the billions of barrels. The mid-Cenomanian unconformity underlying the
Lower Tuscaloosa created an extensive network of incised valleys. The transgressive
sequences that occurred during the deposition of the Massive and Stringer Sand Members
filled the incised valleys with sediments, due to the low accommodation space, and this
created a series of stacked channel sand deposits.
The Smithdale and East Fork oil fields located in Amite County, Mississippi
produce from the Stringer Sand Member of the Lower Tuscaloosa. The goal of this
research was to determine if the two fields were producing out of the same channel sand
based on petrophysical log signatures and isopach maps. Petrophysical logs were
correlated in each field and used to determine sand thickness. An isopach map of the first
sand was created to illustrate the channel pattern in each field.
Based on the results, the Smithdale field appears to have characteristics of a
braided and meandering channel, with multiple thick depocenters inside the main channel
and prominent meander loops. The East Fork field appears to be characteristic of a
thinner meandering stream system. Different log signatures and sand patterns indicate
there is little correlation between the two fields and that they are likely producing out of
two different channel sands.
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1.0 INTRODUCTION
The Upper Cretaceous Lower Tuscaloosa Formation in Louisiana and Mississippi
has been a major hydrocarbon producer since the 1940s, with discovered oil reserves in
the billions of barrels (Hansley, 1996; Rutherford, 1988). It is the basal member of the
larger Tuscaloosa Formation that compromises the Upper Tuscaloosa, the Tuscaloosa
Marine Shale, and the Lower Tuscaloosa.
The Upper Cretaceous Tuscaloosa Formation unconformably overlies the Lower
Cretaceous Dantlzer Formation and the Washita/Fredricksburg Group. It is bounded
above unconformably by the Eutaw Formation in Alabama and Mississippi and
conformably overlain by the Eagle Ford Shale in Louisiana (Woolf, 2012). The
Tuscaloosa Formation is divided into the basal Lower Tuscaloosa Formation, the middle
Tuscaloosa Marine Shale, and the Upper Tuscaloosa Formation. The focus of this study
is the Lower Tuscaloosa Formation, which can be divided into the Massive Sand and
Stringer Sand.
The mid-Cenomanian unconformity that underlies the Lower Tuscaloosa created
an extensive network of incised valleys. Low accommodation space resulted in sediment
bypass and deposition of sand-rich deposits far from the shelf edge. The transgressive
sequence that occurred during the deposition of the Lower Tuscaloosa Massive Sand and
the overlying Stringer Sand filled the incised valleys (Woolf, 2012).
The Lower Tuscaloosa deposits in Louisiana and southwestern Mississippi can be
classified as a braided fluvial system at the base of the Massive Sand overlain by a
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meandering fluvial system. The Massive Sand is overlain by shallow-marine to brackishwater deposits in the Stringer Sand, transitioning to fully-marine in the overlying
Tuscaloosa Marine Shale (Chasteen, 1983; Klicman et al., 1988).
The study area is located in northeastern Amite County, Mississippi, with the
primary focus on Smithdale and East Fork oil fields (Figure 1). These fields are located
within the active up-dip Lower Tuscaloosa trend, with an approximate 1-2° dip to the
southwest (Klicman et al., 1988; Hersch, 1987). The Smithdale field is located in T4NR6E, with East Fork located southwest in T3N-R5E. These two fields were chosen
because of their size and close proximity to one another, roughly 8 miles apart.
The primary objective of this study is to investigate the specific productive
channel sands of the Smithdale and East Fork and determine if there is any correlation
between the two fields. Sand pattern recognition can reduce the risk of dry holes in
development and exploratory drilling. The objectives are to 1) determine the sand zones
in each field 2) create isopach maps of the first producing sand and the sand zones in
each field and 3) determine if there is a correlation between the two fields and if they are
producing out of the same channel sand.
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Figure 1: Index map of study area (Modified from Wiygul and Young, 1987)
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2.0 BACKGROUND
2.1 Stratigraphy and Geologic History
The Tuscaloosa Formation is divided into the Upper Tuscaloosa Formation, the
Tuscaloosa Marine Shale, and the Lower Tuscaloosa Formation (Figure 2). The Upper
Tuscaloosa consists of fine to very fine gray sand and micaceous, glauconitic green-gray
shale that was deposited during a regressive sequence. The Tuscaloosa Marine Shale was
deposited during a marine transgression and consists of gray, brown shale, gray
mudstone, and fine grained, gray sand (Petty, 1997).
The Lower Tuscaloosa Formation is divided into two members, the basal Massive
Sand Member and the conformably overlying Stringer Sand Member (Klicman et al.,
1988). The Massive Sand is composed of laterally extensive medium to coarse grained,
gray sandstone with interbedded shale. The Massive Sand was deposited in a deltaic to
nearshore marine environment and can range in thickness from 75 meters in Mississippi
to 300 meters in Louisiana (Hansley, 1996). In parts of southern Mississippi, the
Massive Sand is not present (Berg and Cook, 1968). The Stringer Sand is a green, gray
shale and gray, black siltstone with interbedded sandstone that is fluvial in deposition
(Hansley, 1996). The upper part of the Stringer Sand is part of a transgressive sequence
that becomes increasingly marine when it comes into contact with the overlying
Tuscaloosa Marine Shale (Klicman et al., 1988).
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Figure 2: Regional stratigraphic column of southwest Mississippi (Rutherford,
1988)
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Informal local designations have been applied to specific sands within the
Stringer Sand Member (Klicman et al., 1988). In Smithdale and East Fork, Dykes,
Campbell, and Roberts are the terms generally applied to the sand zones.
2.2 Sequence Stratigraphy
Transgressive-regressive cycles consist of a transgressive phase, or an upward
deepening event, and a regressive phase that is an upward shallowing event (Figure 3).
The depositional sequences have an aggrading sequence (TST), a prograding sequence
(HST), infilling sequence (FSST), and a forestepping sequence (FSST and LST). A
subaerial unconformity is used to identify the unconformable boundary of a
transgressive-regressive sequence and a maximum regressive surface is used as the
conformable portion of the boundary.
In the late middle Albian, a rise in base level and increased accommodation
resulted in the transgressive deposition of the Fredricksburg Group. Fluvial sandstones
and shales of the Dantzler Formation cap the cycle, with subsequent base-level fall
represented by the mid-Cretaceous unconformity (mid-Cenomanian age). In the late
Albian to early Cenomanian, deposition of transgressive deposits of the Washita group
occurred because of a base-level rise and increase in accommodation space. Sediment
supply increased and accommodation space was lost, depositing the regressive
siliciclastic and carbonate sediments of the Washita Group. During the mid-Cenomanian,
a fall in stratigraphic base level exposed the Lower Cretaceous shelf and produced the
mid-Cenomanian global unconformity (Mancini and Puckett, 2005).
Deposition of the Tuscaloosa Formation occurred after the mid-Cenomanian
unconformity. An initial rise in base level signified the aggradational deposition of the
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Figure 3: Transgressive and regressive cycles (Mancini and Puckett, 2005)
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Massive Sand, creating accommodation space due to high rates of sediment supply
(Mancini and Puckett, 2005). The transgressive backstepping interval deposited the
Stringer Sand of the Lower Tuscaloosa (Woolf, 2012). The Tuscaloosa Marine Shale
was deposited during a major rise in sea level and marine flooding event, representing a
widespread transgression. A decrease in accommodation space resulted from the infilling
interval, depositing fluvial sandstones of the Upper Tuscaloosa Formation. A subaerial
exposure between the Upper Tuscaloosa and the Eutaw Formation capped the sequence
(Mancini and Puckett, 2005; Woolf, 2012).
2.3 Structure
The Lower Tuscaloosa Formation was deposited in the Gulf Coast of the United
States, spanning from Louisiana to Alabama. The Gulf of Mexico began to form by the
process of sea-floor spreading as the supercontinent Pangea began to breakup during the
early Jurassic. Two major rifting events formed the proto Gulf of Mexico. The first
rifting event occurred in the early Jurassic and the northern Gulf shelf was characterized
as a passive margin created through extensional forces, forming the proto Gulf of Mexico
basin. The second rifting event occurred in the middle to late Jurassic and caused the
proto Gulf of Mexico Basin to be flooded with saline water from the proto Atlantic
Ocean and the Tethys Sea. These rifting events slowed in the Upper Jurassic and a
waterway connection was established between the Gulf of Mexico Basin and the Atlantic
Ocean. When the formation of the Gulf of Mexico was complete, shallow carbonate
platforms formed on the northern edge of the basin, extending far inland along southern
Louisiana and Mississippi (Pair, 2017).
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Deposition of the Tuscaloosa Formation occurred during the Late Cretaceous
from the mid-Cenomanian through Turonian. At the time of deposition, topographic and
structural highs, such as the Appalachian Mountains and Ouachita Mountains, influenced
the depositional patterns in the area (Figure 4). Other structural highs that were important
during the Tuscaloosa deposition include the Jackson Dome, Wiggins Arch, Monroe
Uplift, Sabine Uplift, La Salle Arch, and Baldwin High (Woolf, 2012). The Monroe
Uplift, Sabine Uplift, and the Wiggins Arch are associated with crustal extension and
rifting and could be remnants of the rifted North American continental margin (Mancini
et al, 2005). The Louisiana Salt Basin and the Mississippi Salt Basin served as
depocenters for the Lower Tuscaloosa sediments (Woolf, 2012).
2.4 Production History
The Tuscaloosa Formation has three producing trends, the up-dip, mid-dip, and
down-dip (Figure 5). The Lower Cretaceous Edwards carbonate shelf margin separates
the down-dip from the mid-dip trend. The down-dip trend produces mostly gas and
condensate out the Massive Sand Member of the Tuscaloosa Formation. The
hydrocarbon accumulations in this trend are commonly associated with anticlinal salt
structures with fault closures. The mid-dip trend produces out of point bars and channel
sandstones in the Stringer Sand. Fields in this trend are generally smaller than fields in
the other two trends and are associated with facies changes. The area of focus in this
study is located in the up-dip Lower Tuscaloosa trend. Oil production in this trend occurs
out of the Stringer Sand (Hansley, 1996).
Production of the Lower Tuscaloosa first occurred in southwest Mississippi in
1943 at the Cranfield and Brookhaven fields, followed by Mallalieu and Baxterville
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Figure 4: Map of the structures influencing deposition of the Lower Tuscaloosa
Formation. Important structural highs during deposition include the La Salle Arch (LA),
Jackson Dome (JD), Wiggins Arch (EWA/WWA), Monroe Uplift (MU), Sabine Uplift
(SU), and Baldwin High (BH). The Louisiana salt basin (LSB) and Mississippi salt basin
(MSB) served as hosts for sediment deposition (Woolf, 2012).
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Figure 5: Map of three producing trends in the Lower Tuscaloosa (modified from
Hansley, 1996)
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fields in 1944 (Berg and Cook, 1968). These first-generation fields are anticlinal with
fault closures and are related to deep salt structures with significant reserves, but further
exploratory drilling had limited success. Increased drilling resulted in the discovery of
second-generation fields that are stratigraphic traps on broad structural noses with weak
closures. These fields were discovered in the 1950s and 1960s and include important
fields such as Little Creek, McComb, and Smithdale. Further drilling discovered fields
with stratigraphic traps and up-dip and lateral sand pinch-outs with no structural closure
(Berg and Cook, 1968; Klicman et al., 1988). It is believed that the remaining
undiscovered reserves will be found in small to medium stratigraphic traps (Stancliffe
and Adams, 1986).
2.4.1 Smithdale Field
The Smithdale field is located in northeastern corner of Amite County,
Mississippi in T4N-R6E along the south rim of the Mississippi Salt Basin. The
Smithdale field is a structurally modified stratigraphic trap with a channel sand reservoir.
The reservoir sandstone is light gray, fine to medium grained, sub-angular, and
calcareous. The related shales are red or gray to black with brown siltstone laminae
(Davis and Lambert, 1963). The Smithdale field has a regional dip of less than 25 feet
per mile and the structural contours of the Lower Tuscaloosa trend northwest to southeast
(Scull et al., 1966).
The reservoir data for the Smithdale Field is as follows (Davis and Lambert, 1963):
Average Depth

–

10,600’

Well Spacing

–

40 acres

Average Thickness

–

12-30’
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Porosity

–

15-30%

Permeability

–

5-500 Md.

Oil Water Contact

–

-10,661 subsea

Formation Volume Factor

–

1.5

Bottomhole Temperature

–

254°F

Bottomhole Pressure

–

4899 psi

Gravity

–

43° API

2.4.2 East Fork Field
The East Fork field is located in northeastern Amite County, Mississippi in T3NR5E. This field has a structural-stratigraphic trap with a lenticular reservoir that pinches
out up-dip into shale. The reservoir rock is a gray, fine to medium grained, argillaceous
to clean sandstone. The related shales are gray to maroon and micaceous.
The reservoir data for East Fork Field is as follows (Davis and Lambert, 1963):
Average Depth

–

11,200’

Well Spacing

–

80 acres

Average Thickness

–

9’

Porosity

–

16%

Permeability

–

5-400 Md.

Oil Water Contact

–

-10,905 subsea

Formation Volume Factor

–

1.861

Bottomhole Temperature

–

263°F

Bottomhole Pressure

–

5043 psi

Gravity

–

40-45° API
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2.5 Previous Literature
Previous studies have been conducted on the Lower Tuscaloosa Formation in
southwest Mississippi. Most of the literature characterizes the depositional environments
and sand patterns present throughout the Lower Tuscaloosa Formation. The oil fields
that have been researched previously include Mallalieu, McComb, North Hustler, and
Thompson (Figure 6).
Berg and Cook (1968) concluded that there were four producing sand zones in
Mallalieu field in Lincoln County, Mississippi. The two upper zones were characterized
as channel-fill sandstones – thin, lenticular bodies with irregular distribution, and the two
lower producing zones as point-bar sandstones – thick, continuous sand bodies with a
ridge and swale pattern. The depositional environment changes from a meandering
pattern below to a braided above (Berg and Cook, 1968).
The North Hustler and Thompson fields are located between Smithdale and East
Fork. The fields are stratigraphic traps, with no structural closures. Klicman et al (1988)
classified the depositional environments of the Dykes, Denkman, and McComb sands of
the Stringer Sand Member in these fields. The Dykes and Denkman are fluvial, point bar
deposits. The McComb sand is the uppermost interval and it shows evidence of marine
reworking (Klicman et al., 1988). Hamlin and Cameron (1987) found similar results in
the McComb and Little Creek fields. The Denkman sand is a lower fluvial sequence that
is topped by nearshore marine deposits of the McComb sand (Hamlin and Cameron,
1987).
Studies on other fields in the area have classified the producing sand zones within
the Stringer Sand Member and show variations between each field. Cores, cuttings, and
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Figure 6: Map of other Lower Tuscaloosa oil fields in southwest Mississippi (modified
from Klicman et al., 1988)
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electric logs indicate a depositional environment of a basal braided channel complex in
the Massive Sand, with point bar deposits from a meandering river system in the Stringer
Sand. The top of the Stringer Sand moving upward into the Tuscaloosa Marine Shale
represents a shallow marine environment (Chasteen, 1983).
2.5.1 Literature on Smithdale Field
Previous research on the Smithdale field was conducted by Scull (1966) using
paleoenvironmental interpretations with lithofacies mapping. The structure of Smithdale
was produced by differential sediment compaction, rather than salt intrusion or tectonic
warping (Scull et al., 1966). The sand bodies are thicker than the structural relief, with
the thickest sand bodies corresponding with structural maxima. The stratigraphic interval
in Smithdale field contains three productive Stringer Sand zones, categorized as “A”,
“B”, and “C”. The youngest sand, “A”, is time equivalent to the McComb sand in the
McComb Field, located to the southeast in Pike County, Mississippi (Scull et al., 1966).
The McComb sand lies roughly 50-60 feet below the Tuscaloosa Marine Shale contact
and is more marine in origin as evidenced by the presence of glauconite. Most of the
McComb sand cores analyzed by Hamlin and Cameron (1987) showed a coarsening
upwards sequence indicating shoreface and barrier bar facies. The remaining cores
contained thinner fining upwards sequences indicating tidal-channels or tidal-inlet
sequences (Hamlin and Cameron, 1987). The “B” sand in Smithdale is referred to as the
“Dykes” sand and is the most productive in the field. The “C” sand is white to gray in
color with a fining upward sequence and contains coal seams. Scull’s classification of
three producing sand zones in Smithdale will be used for the remainder of the report.
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Lithologic evidence from the cores suggests the following sedimentation
sequence in the post Massive Sand phase of the Lower Tuscaloosa. Marine sands and
shales were initially deposited, then a meandering river system formed when sea level
fell. In the meander belt, sediments representing channel sands, point bars, levees, and
back swamps were deposited. The sea level rose, burying the river deposits under marine
shales with few interbedded sands. It was concluded that the sands are channel deposits,
representing a point bar in a meandering river system (Scull et al., 1966).
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3.0 METHODS
Well data from the Smithdale and East Fork fields were collected from the
Mississippi Oil and Gas Board (MSOGB) and put into a database. The MSOGB listed
132 total wells in Smithdale and 66 total wells in East Fork. Some of these wells were
excluded from this report for a number of reasons, including missing drill floor
elevations, longitude and latitude coordinates, and spontaneous potential logs, or
locations far away from the primary field area. This report is using 99 wells from
Smithdale and 50 wells from East Fork (Appendix A and B). Petrophysical logs with
spontaneous potential and resistivity curves were used alongside scoutcards as the
primary source of data for each well. Drill floor elevations, scout tops, and well
properties were gathered from these documents. Seismic data is expensive to acquire and
therefore unavailable for this report.
3.1 Log Interpretation
The top of the Lower Tuscaloosa Formation was picked on each log at the base of
the high resistivity zone of the lower Middle Tuscaloosa Formation (Figure 7). This
resistivity zone is a regional marker for the contact throughout southwest Mississippi
(Stancliffe and Adams, 1986). The top is picked as the resistivity curve moves back to
the baseline, just before the first sand spike on the spontaneous potential curve. The
resistivity curves between the two fields have different signatures, but both show a
decrease in resistivity at the contact between the Tuscaloosa Marine Shale and the Lower
Tuscaloosa.
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Figure 7: Examples of the top contact of the Lower Tuscaloosa Formation using logs A)
2300500118 from the Smithdale Field and B) 2300500481 from the East Fork field
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The lower contact of the Lower Tuscaloosa is usually picked at the base of the first
significant sandstone in the Massive section, greater than 25 feet thick (Stancliffe and
Adams, 1986). The lower contact was not a factor in this report because most of the
wells reached total depth before the base of the Lower Tuscaloosa.
3.2 Smithdale Field Correlation
Scull et al (1966) determined three sand zones in the Stringer Sand Member of the
Smithdale field. The sands were classified as an A, B, and C sand, with the B sand
locally named the Dykes sand (Scull et al, 1966). Scoutcards from the MSOGB
identified the formation tops present in the wells, including the Lower Tuscaloosa, A
sand, B sand, C sand, B zone, Dykes Sand, B Dykes, Massive, and Lower Cretaceous.
The Dykes sand was the only zone correlated in this field. The Dykes sand has multiple
log signatures; therefore, three type logs were selected (Figure 8). The type logs are from
wells 2300500500, 2300500123, and 2300500131. The remaining logs were correlated
based on these log signatures.
3.3 East Fork Field Correlation
Scoutcards from the MSOGB provided formation tops on some of the wells.
These formation tops include the Lower Tuscaloosa, Roberts, Campbell, Dykes, Massive,
and the Lower Cretaceous. From these scoutcards, it can be concluded that there are
three sand zones in this field, the Roberts, Campbell, and Dykes sand. Well 230500508
served as a type log for correlating these sands in the remaining wells (Figure 9). The
Roberts sand is the uppermost sand zone and is the first spike on the spontaneous
potential curve after the Lower Tuscaloosa top. The Campbell sand is the spike
immediately below the Roberts sand on the spontaneous potential curve. Below the
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Figure 8: Correlation of the Dykes sand in the Smithdale field shown in blue. Logs used include A) 2300500500, B) 2300500123,
and C) 2300500131.
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Figure 9: Correlation of the local sands in the East Fork field using log 2300500508. The
Roberts sand is shown in red, Campbell sand in green, and the Dykes sand in blue.
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Campbell sand, the spontaneous potential curve shows two spikes close together, with the
Dykes sand as the next sand spike on the curve.
3.4 Structure Contour Maps
Structure contour maps were created to determine the trend of the formation and
the individual sand zones.
For the structure contour map of the Lower Tuscaloosa top, the depths from the
logs were subtracted from the drill floor elevations to determine the subsurface elevation.
The elevations were plotted on a map of each field and contoured using a 10-foot interval
to show the overall trend of the Lower Tuscaloosa.
This process was repeated for the structure contour maps of the individual sand
zones. The tops of each sand zone were picked, and the depth was subtracted from the
drill floor elevation. Structure contour maps were created for the Dykes Sand in the
Smithdale field, and the Roberts, Campbell, and Dykes sands in the East Fork field. A
10-foot contour interval was used for each of these maps.
3.5 Isopach Maps
Isopach maps were created to show the thickness variations within the channels.
An isopach was created for each field using the first sand in each well. The sands
classified as the first sand had to be greater than 50% spontaneous potential and greater
than 5 feet thick. The first sand thicknesses were recorded and contoured on a map of the
fields. The Smithdale first sand isopach was contoured in a 10-foot interval up to 60 feet.
Any data points higher than 60 used a 20-foot interval. The East Fork first sand isopach
was contoured using a 10-foot interval. Isopach maps of the correlated sand zones from
each field were also created. The contour intervals varied among these maps.
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3.6 Cross Sections
Cross sections were made in order to illustrate the width of the channels. Using
the first sand isopachs, two lateral cross sections were constructed per field. The
geophysical logs are used to construct the cross sections and show the thicknesses of the
sand zones across the channel.
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4.0 RESULTS
An index map for each field is included to show well locations and identifications, as
well as the cross section lines (Figure 10 and 11). Data from the geophysical logs used
can be found in Appendix I and II.
4.1 Lower Tuscaloosa Structure Contour Maps
Structure contour maps were created to show the upper contact of the Lower
Tuscaloosa Formation. The structure contour map of the Smithdale field is structurally
modified and illustrates the broad, low-relief nose in the center of the field (Figure 12).
The center is topographically high at approximately 10,530 feet below sea level. Moving
towards the southern part of the field, the top of the Lower Tuscaloosa dips towards the
south-southeast. The range of contours is approximately 40 feet, indicating the low relief
in the field. The structure contour map of the East Fork field is fairly simple, showing
the regional dip to the southwest (Figure 13). The highest point in the field is 10,750
subsea, with the lowest at 10,990 feet subsea. The relief is much higher in this field, with
a structural relief of 240 feet. The southwest corner of the map has a limited number of
data points, but still follows the overall trend. Based on these maps, the top of the Lower
Tuscaloosa formation is different in each field.
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Figure 10: Index map of the Smithdale field with well locations and abbreviated API
numbers. The API numbers in this area are 23005-XXXXX.
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Figure 11: Index map of the East Fork field with well locations and abbreviated API numbers. The API numbers in this area are
23005-XXXXX.
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Figure 12: Structure contour map of the Lower Tuscaloosa Formation in the Smithdale
field.
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Figure 13: Structure contour map of the Lower Tuscaloosa Formation in the East Fork field.
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4.2 First Sand Isopachs
The first sand isopachs illustrate the channel pattern in each field. The isopach
map of the Smithdale field illustrates an elongate body with a tortuous stream pattern
(Figure 14). The channel appears to have characteristics of a braided and meandering
stream. The isopach shows multiple depocenters within the main channel, with the largest
over 100 feet thick. The other depocenters range from 30 to 70 feet thick in multiple
areas of the channel. The isopach map of the East Fork field shows a meandering stream
pattern starting in the northeast to southwest direction (Figure 15). The thickest part of
the channel is approximately 30 feet thick, but is overall very thin. With the limited data
points in the southwest corner, it was difficult to delineate the channel pattern. From
these isopachs, it does not appear that these two fields are in the same channel based on
the differences in channel type and the thickness of the channels. The Smithdale channel
represents a braided channel with thick depocenters, while the East Fork channel is likely
a fairly thin, meandering stream.
4.3 Cross Sections
The cross sections constructed highlight the thicknesses of the first sands across
the fields. The Smithdale cross sections illustrate thin sands nearer the edges of the
channel, with the thickest sands in the center. Cross section A to A’ shows the sands
thickening towards the center of the channel; however, there is a thin sand located in the
middle (Figure 16). The cross section starts with a thin sand on the western side, gets
thicker as it moves into the depocenter, and thins as it moves away from the depocenter,
but is still located in the main channel. The sands get thicker as the cross section moves
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Figure 14: Isopach map of the first sand in the Smithdale field.
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Figure 15: Isopach map of the first sand in East Fork field.
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Figure 16: Cross section from A to A’ in the Smithdale field highlighting the thicknesses of the first sands in red.
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through the next depocenter, and finally thins on the eastern side of the channel. Cross
section B to B’ in the Smithdale field shows the thinnest sands near the boundaries of the
channel, with thicker sands in the center (Figure 17). There is a noticeable difference in
the sand thicknesses, illustrating the variability of the channel. The cross sections in the
East Fork field show less variability in the sand thicknesses. The A to A’ cross section
runs through the thickest part of the channel (Figure 18). The sands are thinnest on the
outside of the channel, and thickest in the center. The B to B’ cross section shows
relatively thin sands across the channel (Figure 19). The channel runs through the west
side of the cross section, as shown by where the thickest sand is located. The sands on
the east side of the cross section are thinner and could be part of a different channel. All
of the cross sections illustrate the overall trend of increasing sand thickness towards the
center of the channel. The Smithdale cross sections showed thicker sands within the
channel compared to the sands in the East Fork channel.
4.4 Smithdale Local Sands
The Dykes sand was the only local sand correlated in the Smithdale field. A
structure contour map and isopach map were created to illustrate the sand characteristics.
The structure contour map shows two topographically high areas aligned in a north-south
direction (Figure 20). This map is similar to the Lower Tuscaloosa structure contour with
the high areas located in the same location. The isopach map is characteristic of a braided
and meandering channel, trending towards the southeast (Figure 21). The map shows
many thick depocenters throughout the channel, with some sands up to 60 feet thick.
This channel patterns follows the same relative channel pattern on the first sand isopach
map. Both maps follow the general trend of the Smithdale field.
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Figure 17: Cross section from B to B’ in the Smithdale field highlighting the thicknesses of the first sands in red.
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Figure 18: Cross section from A to A’ in the East Fork field highlighting the thicknesses of the first sands in red.
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Figure 19: Cross section from B to B’ in the East Fork field highlighting the thicknesses of the first sands in red.
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Figure 20: Structure contour map of the Dykes sand in the Smithdale field.
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Figure 21: Isopach map of the Dykes sand in the Smithdale field.
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4.5 East Fork Local Sands
The three local sands correlated in the East Fork field include the Roberts,
Campbell, and Dykes sand. A structure contour map and an isopach map were created
for each sand. The Roberts sand structure contour map follows the same trend of the top
of the Lower Tuscaloosa, with the contours illustrating dip to the southwest (Figure 22).
The isopach illustrates a channel pattern trending in the southwest direction (Figure 23).
A 2-foot contour was used for the isopach map since the sands were relatively thin. The
Campbell sand structure contour map shows the same trend, with the contours dipping to
the southwest (Figure 24). The Campbell sand isopach appears to show a channel, with
the thickest sand located in the middle (Figure 25). The eastern side of the channel is
well developed, but more data is needed to fill in the western side of the channel. The
Dykes sand structure contour map also shows the same trend, dipping to the southwest
(Figure 26). The Dykes sand isopach map does not necessarily appear to be a channel
based on the data available (Figure 27). Very thick sands occur on the east side of the
channel, with thicknesses up to 50 feet. All three structure countour maps show the same
trend as the Lower Tuscaloosa structure contour map. With the limited data, the isopach
maps do not provide any further details regarding the characteristics of the channel.
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Figure 22: Structure contour map of the Roberts sand in the East Fork field.
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Figure 23: Isopach map of the Roberts sand in the East Fork field.
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Figure 24: Structure contour map of the Campbell sand in the East Fork field.
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Figure 25: Isopach map of the Campbell sand in the East Fork field.
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Figure 26: Structure contour map of the Dykes sand in the East Fork field.
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Figure 27: Isopach map of the Dykes sand in the East Fork field.
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5.0 DISCUSSION AND CONCLUSION
Structure contour maps and isopach maps were used to help characterize the
channel sands in each field. Based on the results above, it appears there is little
correlation between the Smithdale and East Fork fields. It is likely that these fields are
producing out of two different channel sands.
The interpretations above are based on data collected from available geophysical
logs. Seismic data could offer different interpretations; however, that information is
expensive to acquire and was unavailable for this research. The conclusion above is
based on the existing well log data for the Lower Tuscaloosa Formation and the study
area.
The structure contour maps created for each field are consistent with previous
studies conducted in the area and illustrate the regional dip. The Smithdale field structure
contour shows that it is structurally modified, and the East Fork field structure contour
shows the dip to the southwest. The first sand isopachs served as the most useful for
providing details regarding the type of channel present in each field. The isopach map
created for the Smithdale Dykes sand illustrated the same channel pattern as the first
producing sand isopach. The isopach maps of the local sands in the East Fork field did
not illustrate a definitive channel based on the limited data points and were not as useful
for characterizing the channel pattern.
Based on the sand patterns, deposition of the sands in these fields could have
occurred at or near sea level. The transgressive sequence that occurred during the

47

deposition of the Stringer Sand Member into the Tuscaloosa Marine Shale suggests that
sea level was rising. This would put the channels at Smithdale and East Fork potentially
in the delta of a river system.
From the results above, it appears the Smithdale field illustrates characteristics of
a meandering and braided channel, whereas the East Fork field is likely a meandering
channel. Braided channel systems are favored by rapid discharge fluctuations, higher
slopes, and a coarser load, and are variable in depth and width. Meandering streams
show a decrease in slope and coarseness of the load (Walker, 1976). These two fields are
likely part of the multi-story channels that comprise the incised valleys.
The sand patterns in the two fields appear to have no correlation, indicating they
are likely two different channel sands. Although both fields have local sands referred to
as the Dykes sand, the two sands have different petrophysical log signatures, therefore,
they are likely not the same sand. The Roberts and Campbell sand signatures from the
East Fork field were not present in the sands in the Smithdale field.
The Lower Tuscaloosa Formation is a major hydrocarbon producer in southwest
Mississippi. Understanding the channel sands and predicting channel patterns could
increase production and reduce the risk of drilling dry holes. With channel sands stacked
on top of one another, it can be difficult to correlate. The Smithdale field is characteristic
of a meandering and braided channel based on the prominent meander loop, multiple
depocenters, and wide range in sand thicknesses. The East Fork field is likely a
meandering channel based on the stream pattern. There appears to be very little
correlation between these two fields.
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APPENDIX I

Smithdale Field Well Data
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LIST OF ABBREVIATIONS
AI

Active Injection

CI

Closed In (Producing Well)

CPLNP

Completed Well Not Producing

DH

Dry Hole

EOR

Enhanced Oil Recovery – Injection

GAS

Natural Gas – Production

MON

Monitor/Observation

NRR

No Report Required

OIL

Production

PA

Plugged and Abandoned

PR

Producing

SB

Stand By (Injection Well)

SWD

Water Injection – Disposal

TA

Temporarily Abandoned

WS

Water Source
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Table 1-1: Data collected from wells in the Smithdale field. Depths and thicknesses are recorded in feet.
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Table 1-1 (continued): Data collected from wells in the Smithdale field. Depths and thicknesses are recorded in feet.
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Table 1-2: Data collected from wells in the Smithdale field. Depths and thicknesses are recorded in feet.
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Table 1-2 (continued): Data collected from wells in the Smithdale field. Depths and thicknesses are recorded in feet.
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Table 1-3: Data collected from wells in the Smithdale field. Depths and thicknesses are recorded in feet.
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Table 1-3 (continued): Data collected from wells in the Smithdale field. Depths and thicknesses are recorded in feet.
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Table 1-4: Data collected from wells in the Smithdale field. Depths and thicknesses are recorded in feet.
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Table 1-4 (continued): Data collected from wells in the Smithdale field. Depths and thicknesses are recorded in feet.
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APPENDIX II

East Fork Field Well Data
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LIST OF ABBREVIATIONS
AI

Active Injection

CI

Closed In (Producing Well)

CPLNP

Completed Well Not Producing

DH

Dry Hole

EOR

Enhanced Oil Recovery – Injection

GAS

Natural Gas – Production

MON

Monitor/Observation

NRR

No Report Required

OIL

Production

PA

Plugged and Abandoned

PR

Producing

SB

Stand By (Injection Well)

SWD

Water Injection – Disposal

TA

Temporarily Abandoned

WS

Water Source
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Table 2-1: Data collected from wells in the East Fork field. Depths and thicknesses are recorded in feet.
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Table 2-1 (continued): Data collected from wells in the East Fork field. Depths and thicknesses are recorded in feet.
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Table 2-2: Data collected from wells in the East Fork field. Depths and thicknesses are recorded in feet.
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Table 2-2 (continued): Data collected from wells in the East Fork field. Depths and thicknesses are recorded in feet.
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